Alpha-linolenic acid intake prevents endothelial dysfunction in high-fat diet-fed streptozotocin rats and underlying mechanisms.
Endothelial dysfunction is an important factor in the pathogenesis of diabetes related vascular complications, and acute alpha-linolenic acid (ALA) intake can increase flow-mediated dilation of the diabetic artery at 4 h postprandially. However, whether chronic ALA supplementation may prevent endothelial dysfunction in the process of diabetes and underlying mechanisms remains largely unknown. The high-fat diet-fed streptozotocin (HFD-STZ) rats provided an animal model for T2DM. Age-matched normal and HFD-STZ rats randomly received normal diet or ALA (500 mg/kg per day). After 5 weeks of feeding, endothelial function was determined. Diabetes caused significant endothelial dysfunction (maximal vasorelaxation responses to ACh) in aortic segments, and ALA intake alleviated endothelial dysfunction. Superoxide production and peroxynitrite (ONOO-) formation were reduced with ALA supplement in diabetic vascular segments. Interestingly, ALA intake enhanced eNOS but inhibited iNOS activity in diabetic vessels. Moreover, ALA intake significantly increased eNOS phosphorylation. On the other hand, gp91phox and iNOS overexpression were reduced moderately with ALA intake in diabetic vessels. We concluded that ALA prevents diabetes-induced endothelial dysfunction by enhancing eNOS activity and attenuates oxidative/nitrative stress by inhibiting iNOS and NADPH oxidase expression and ONOO- production.